Permanent induction of morphological abnormalities in the penis and penile skeletal muscles in adult rats treated neonatally with diethylstilbestrol or estradiol valerate: a dose-response study.
This study evaluated the effects of neonatal exposure to different doses of diethylstilbestrol (DES) or estradiol valerate (EV) on penile morphology, penile skeletal muscles, and fertility. Male pups received DES or EV at a dose of 10 microg, 1 microg, 100 ng, 10 ng, or 1 ng per rat on alternate days from postnatal days 2-12. Fertility was tested at 120 days, and tissues were examined at 150 days. Generally, DES and EV induced similar effects within the 10- and 1-microg groups. Fertility was reduced to 0; the weight, length, and diameter of the penis and the weight of penile skeletal muscles, especially bulbocavernosus muscle, were decreased (P <.05) in a dose-dependent manner; the preputial sheath was partially released or its release was delayed; testicular descent was delayed; and the cavernous spaces and smooth muscle cells in the corpora cavernosa penis were replaced by fat cells. Conversely, all of the above parameters were similar in controls and the lower dose groups, except in the 100-ng DES group, in which 4 of 7 males did not sire pups (compared with 1 of 7 in controls and 2 of 6 in the 100-ng EV group). The loss of fertility in these 4 males of the DES group and 1 male of the EV group was associated with partial release of the preputial sheath and abnormal penile morphology. Plasma testosterone was reduced (P <.05) in the 100-ng and higher dose groups for DES and EV. Hence, neonatal exposure to DES or EV at a cumulative dose of 600 ng per rat or more lowers fertility, which is associated with permanent alterations in penile morphology and penile skeletal muscles and decreased testosterone.